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SYLLABUS

The purpose of this study was to investigate water resource related
problems in the Reno-Sparks Metropolitan Area and to determine the need for
and feasibility of improvements to solve these problems.

The principal areas of concern included flood problems in the
Reno-Sparks Truckee Meadows area, need for additional water based recreation,
and the loss of fish and wildlife habitat. This study has developed a
potential solution to these problems.

The plan selected as a result of this investigation would provide
100-year flood protection to the Reno-Sparks area, additional recreation
opportunities, and improvements to fish and wildlife resources in the study
area. The flood control features include approximately 5 miles of
floodwalls, 7 miles of levees, and the replacement of 6 bridges along the
Truckee River. Channel excavation is required near Booth Street, Wingfield
Island and Glendale Park. Also to mitigate for a potential increase in
downstream flood damages from the flood control measure, a 900-acre detention
basin and backwater levees along Steamboat Creek and Boynton Slough would be
constructed. Backwater levees would also extend along North Truckee Drain to
just north of the 1-80 crossing. Recreation facilities include a mix of
multi-purpose day use facilities, bike paths, pedestrian paths, river
overlooks, picnic sites, and a marsh nature area. Fish and wildlife
mitigation measures include 31 acres of riparian plantings along the Truckee
River and Steamboat Creek. Also, fish and wildlife enhancement measures have
been developed that consist of 10 acres of riparian plantings, 300 acre marsh
habitat preservation, and fish habitat improvements. These enhancement
measures contribute to two Federal programs: the Migratory Bird Conservation
Act and the Endangered Species Act. However, due to the lack of a sponsor
for these features, the enhancement measures are not included in the
recommended plan.

It is recommended that, subject to certain conditions of non-Federal
cooperation as outlined in the report, the proposed plan of flood control,
recreation, and fish and wildlife mitigation be authorized for construction.
Estimated first and annual costs of the project are $74,720,000 and
$6,628,000. With average annual benefits of $12,112,000, the project has a
benefit-cost ratio of 1.8 to 1. Estimated non-Federal first cost is
$37,160,000 and the annual operation and maintenance cost is $290,000. These
costs are based on traditional cost-sharing methods. Non-Federal interests
may be expected to cost-share to at least this level; however, non-Federal
interests may be expected to financially participate to a greater level as
the Administration's cost-sharing policies are established.
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TRUCKEE MEADOWS
(RENO-SPARKS METROPOLITAN AREA)

* NEVADA
FEASIBILITY REPORT AND

ENVIRONMENTAL IMPACT STATEMENT
FEBRUARY 1985

CHAPTER I

THE STUDY AND REPORT

A. PURPOSE

This study was conducted by the Sacramento District, U.S. Army Corps of
Engineers to determine the need for providing additional flood protection,
enhancing recreation opportunities, and improving fish, wildlife, and scenic
values in the Reno-Sparks Truckee Meadows area of Nevada.

B. FEDERAL AUTHORITY

This report was prepared as the final response to a Congressional
resolution which authorized Federal investigation of water resource problems
in the Reno-Sparks, Truckee Meadows Metropolitan area. The resolution
adopted by the Senate Committee on Public Works on 7 February 1964 follows:

"Resolved by the Committee on Public Works of the United States Senate,
that the Board of Engineers for Rivers and Harbors, created under Section 3
of the River and Harbor Act approved June 13, 1902, be, and is hereby
requested to review the report of the Chief of Engineers on Truckee River and
Tributaries, California and Nevada, published as House Document Number 497,
83rd Congress, and other pertinent reports, with a view to providing
additional flood protection to the area known as Truckee Meadows, at and
below Reno, Nevada."

C. SCOPE OF THE STUDY

The primary study area, shown on Plate 1, includes the Truckee River in
Washoe and Storey Counties, Nevada, at and below Reno, Sparks, and the
Truckee Meadows. The Truckee Meadows encompasses an area along the Truckee
River from the central part of Reno on the west to the Virginia and Pah Pah
Mountain Ranges on the east, south along Steamboat Creek to Huffaker Hills
and includes Sparks to the north.

The Truckee Meadows area has been intensively studied by Federal, State,
and local agencies. The numerous studies covered wide-ranging subjects
including flood control, water quality and supply, fish and wildlife, and
habitat evaluation and preservation. This investigation is limited to
studies of flooding, water quality, recreation, and the preservation and
enhancement of environmental values.

During this investigation many alternatives were developed to assist in
solving these water resource problems. From these alternatives various plans
were developed on the basis of support from local interests, environmental

* and social acceptability, and economic feasibility. Detailed studies of
these plans were conducted and the most appropriate plan of improvement
selected.



View of Lake Street Bridge in downtown Reno during December 1981 high flows.
Rail-ings are being removed to prevent accumulation of debris.

View of Virginia Street in downtown Reno during the December 1955 flood.
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D. THE REPORT

This feasibility report discusses the investigation which was conducted
to develop a selected plan of improvement. The report is arranged into two
major segments: the main report and the Environmental Impact Statement
(EIS). Attached to the EIS is an evaluation of the effects that placing fill
in the Truckee River would have on water quality and wetlands. This
evaluation is provided to meet requirements of Section 404(r) of the Clean
Water Act (33 USC 1344). The Coordination Act Report of the U.S. Fish and
Wildlife Service and the endangered species informal consultation response
are also attached to the EIS.

E. HISTORY OF THE INVESTIGATION

The Truckee Meadows Investigation began in 1965 following a public
meeting held in November 1964 to determine flood control improvements desired
by local interests. Subsequent studies produced a tentative flood control
plan consisting of storage facilities on the Truckee River at Verdi,
interceptor facilities on Steamboat Creek, and channel improvements in
Truckee Meadows. Local interests opposed the plan because it would have
conflicted with proposed industrial development at Verdi. A later office
study concerning Verdi Dam and Reservoir and other alternative reservoir
sites did not receive State and local support. Therefore, the study was
suspended in 1970.

In 1974, Washoe County asked the Corps to consider the economic
feasibility of lowering the Vista reefs and channelizing the Truckee River.
In 1975, the Corps determined that a channel enlargement alternative was
feasible; hence, in late 1976 Washoe County and the cities of Reno and Sparks
asked the Corps to resume the prior studies.

A reconnaissance report was prepared and approved by the Corps in
September 1977, indicating that channel modification of the Truckee River
between US 395 and Vista might be feasible. A vote of confidence was taken
by the Washoe Council of Governments on 23 June 1978 urging the Corps to
continue with its studies and concentrate on levee and channel plans.

F. STUDY PARTICIPANTS AND COORDINATION

Several agencies and groups at the Federal, State, and local level
participated in this investigation. They include:

Federal:

Fish and Wildlife Service
Soil Conservation Service
Federal Emergency Management Agency
Department of Transportation
Federal Highway Administration
Geological Survey
Bureau of Reclamation
Forest Service

3



State

Nevada Department of Fish and Game
California Department of Fish and Game
Nevada State Highway Department
Nevada Division of Water Planning, State Engineer's Office
Nevada Division of Historic Preservation and Archeology
State of Nevada Civil Defense and Disaster Agency
University of Nevada, Reno
Nevada State Museum

Local:

Washoe Council of Governments
Regional Administrative Planning Agency
Washoe County Parks and Recreation Department
Washoe County, Public Works Department
City of Sparks, Public Works Department
City of Reno, Public Works Department
Reno City Engineer's Office
Truckee-Carson Water Conservation District
Lahontan Audubon Society
Tudor Engineering Company
Design Concepts West
Omni-Means, Ltd.

These agencies and groups provided numerous studies, documents, and data
on levees, recreation, economics, water quality, land values, surveys, and
environmental values. The Fish and Wildlife Service conducted an independent
study concerning the investigation and prepared a document on the effects of
various alternatives regarding fish and wildlife values.

Various public involvement activities were conducted to insure that the
study would be responsive to public views and preferences. Actively involved
in coordination activities were other Federal, State, regional, and local
governmental entities and officials; public and private organizations; and
individuals. A public meeting held in Reno, Nevada, 30 March 1977, gave
agencies and local interests an opportunity to express their views on
possible flood control improvements, potential recreation developments, fish
and wildlife resources, and related socioeconomic, ecological, and
environmental problems and conditions in the study area. The study was also
discussed at a public workshop sponsored by Washoe Council of Governments
(WCOG) on 27 April 1978. A public meeting and workshop were held in July
1980 in Reno to present various flood control alternatives for the Truckee
Meadows area. Since July 1980 periodic coordination meetings have been held
with concerned agencies and local officials of Reno, Sparks, and Washoe
County. A public meeting was held in Reno in January 1984 to present the
selected plan of improvement.

G. PRIOR STUDIES AND REPORTS

The prior studies and reports summarized here were conducted and prepared
by the Corps of Engineers and other agencies and are of primary importance to
the Truckee Meadows Investigation.

4



The Corps of Engineers completed an office report in June 1966 entitled
"Truckee Meadows Investigation, Nevada, Truckee River Basin, Flood Damages. and Flood Control Benefits." It summarized flood damage estimates and
potential flood control benefits for the Truckee River below the Verdi
damsite.

"Truckee River and Tributaries, California and Nevada, Truckee Meadows
Investigation, Nevada, Proposed Plan of Improvement," January 1967,
summarized the results of Corps studies made up to that time in response to
the United States Senate Resolution dated 7 February 1964.

The Corps completed the office study uTruckee Meadows Investigation,
Nevada, Alternative Storage Site," dated May 1968 which summarized the
results of a reconnaissance of possible reservoir sites on the Truckee River
and tributaries above Reno.

In October 1970, the Corps prepared a Flood Plain Information Report
"Truckee River, Reno-Sparks-Truckee Meadows, Nevada," to provide for further
study and planning for optimum development of flood plain areas commensurate
with the flood hazard.

"Truckee River Reservoirs, Nevada and California, Master Report on
Reservoir Regulation for Flood Control," dated December 1971, was prepared by
the Corps of Engineers. It described each of four reservoirs located on
tributaries to Truckee River. The report discussed objectives, methods of
operation, and accomplishments of each of the reservoirs: Martis Creek Lake,
Prosser Creek, Stampede, and Boca.

At the request of the Regional Planning Commission of Reno, Sparks, and
Washoe County, the Sacramento District prepared two additional Flood Plain
Information reports "Steamboat Creek and Tributaries, Steamboat and Pleasant
Valley, Nevada," June 1972, and "Southwest Foothills Streams (Evans, Thomas,
and Whites Creeks and Skyline Wash), Reno, Nevada," June 1974. The June 1972
report was used to identify flood hazards and future flood damages. The June
1974 report contained information indicating the approximate extent and depth
of inundation from floods that can be reasonably expected to occur. These
Flood Plain Information reports provided the city and county a basis of study
and planning for optimum use and development of flood prone areas.

An office study "Truckee River and Tributaries, California and Nevada,
Truckee Meadows Investigation, Nevada Channel Improvement Alternative,"
October 1975, presented results of the Corps preliminary plan of improvement
including cost estimates.

"Environmental Inventory, Truckee Meadows, California and Nevada,"
prepared by the Corps, April 1977, provided environmental base data on
species of flora and fauna in the Meadows.

In July 1977, a "Plan of Study" was prepared by the Corps. The study
presented preliminary information on the problems of the area, possible
alternatives, socioeconomic and environmental effects of the plans, and an
evaluation of possible impacts.

5



Some of the recent water resource studies completed by other agencies
include the following:

Fish and Wildlife Service completed studies for reestablishment of the
spawning runs of the Lahontan cutthroat trout and the cui-ui sucker in the
Truckee River.

Three water resource reports were completed March 1977, March-April 1977,
and September 1978 by the Department of Agriculture, the Environmental
Protection Agency, and the State of Nevada Department of Conservation and
Natural Resources, respectively.

In 1977, 1978, 1979 and 1983, several water quality reports were prepared
by the Washoe Council of Governments under the authority of Section 208 of
the Federal Water Pollution Control Act Amendments of 1972 for Reno and
vicinity.

H. COMPLETED WATER RESOURCES PROJECTS

Existing flood control and conservation projects in the Truckee Meadows
area are summarized in Table 1, and can be located on Plate 1.
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CHAPTER II

RESOURCES AND ECONOMY OF THE STUDY AREA

A. ENVIRONMENTAL SETTING AND NATURAL RESOURCES

1. Description and Topography of Area.

The Truckee River basin in eastern California and western Nevada encompasses
an area of about 3,060 square miles. A general map of the Truckee River basin is
shown on Plate 1. The drainage area upstream of Reno includes 1,067 square miles of
mountainous terrain on the eastern slope of the Sierra Nevada, the crest of which
forms the western boundary of the basin. Within this area, 506 square miles are
tributary drainage to Lake Tahoe. The lake is bisected by the Nevada-California
border and is drained by the Truckee River.

The Truckee River begins at the northwestern shore of Lake Tahoe, where flows are
regulated by an outlet structure. The river flows from the lake in a northerly
direction about 15 miles to the town of Truckee, California, and then turns
northeasterly for about 40 miles to Reno, Nevada. Near Reno the river enters a vast
meadow known as Truckee Meadows. Below Reno the river flows about 50 miles easterly
and northerly to Pyramid Lake, a remnant of prehistoric Lake Lahontan.

The upper portion of the Truckee River basin is located on the east flank of the
Sierra Nevada Mountain Range. This terrain is characterized by rugged rocky peaks,
precipitous cliffs, steep canyons, and occasional small meadows and lakes. The lower
portion of the basin consists of scattered valleys and dry lakebeds separated by
mountain ranges. Elevations within the basin range from 3,900 feet at Pyramid Lake to
over 10,000 feet in the eastern Sierra Nevada, where most of the basin runoff
originates.

The main tributaries below Lake Tahoe are the Little Truckee River, Squaw Creek,
Prosser Creek, Donner Creek, Martis Creek, and Steamboat Creek. Riverflows
originating above Reno are partially regulated by Lake Tahoe and Stampede, Boca,
Prosser Creek, and Martis Creek Reservoirs. Steamboat Creek, the largest tributary in
the Reno area, originates at the outlet of Washoe Lake, a large flat depression that
receives any runoff originating upstream of it. The creek then drains the southern
and eastern part of Truckee Meadows and enters the Truckee River near Vista. Evans,
Dry, Thomas, Whites, and Galena Creeks are tributaries to Steamboat Creek and
originate on the northeastern slopes of Mount Rose. Evans and Dry Creek combine below
Highway 395 to form Boynton Slough.

Truckee Meadows, the low meadow area of about 10,000 acres located immediately
east of the Reno-Sparks Metropolitian area, is at the bottom of a bowl-shaped area
about 10 miles wide and 16 miles long between the Sierra Nevada Mountains on the west
and the Virginia and Pah Pah Ranges on the east. The walls of the "bowl" rise sharply
on all sides.

The cities of Reno and Sparks in Washoe County, Nevada, are located in the Truckee
Meadows at an elevation of about 4,500 feet above sea level. Sparks is located north
of the Truckee River immediately east of Reno in the Truckee Meadows. The topography
is relatively flat, and much of the meadows becomes a flood plain for tributary
streams. The flood plain is wide and expansive because a natural reef in the channel

* near Vista retards outflow of the Truckee River. Through the Meadows, the river slope
is very slight, with little change in elevation for several miles. Downstream
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View of the Truckee River through downtown Reno.

View of the Truckee River with Sparks in background.
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View of the Truckee Meadows looking north towards Sparks. This particular
area of the Meadows is a part of the University of Nevada Agricultural
Experiment Station.

Vista reefs'looking upstream along the Truckee River. Reno and Sparks are

in the background.

II



Truckee River near Tracy Power Plant, approximately 15 river miles downstream

Truckee River entering Pyramid Lake.
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of the meadows, the Truckee River flows through a narrow canyon which in
times of high flow acts as a dam with limited outflow potential. The river
through this narrow canyon, often referred to as the Vista reefs, has been
widened and deepened in the past. A considerable backwater effect occurs
during high flow.

Reno and Sparks, along with their residential suburbs to the north and
northwest (Sun Valley, Panther Valley, Golden Valley, and Lemmon Valley), and
the unincorporated southern portion of the Truckee Meadows collectively
comprise the Reno-Sparks Metropolitan area. A map of the Reno-Sparks
Metropolitan area is shown on Plate 2.

2. Geology.

Reno is located on the western edge of the Great Basin in a
transitional region between the Basin and Range province and the Sierra
Nevada province. Truckee Meadows is a structural basin bounded on the west
by the Carson Range, on the east by the Virginia Range, on the south by the
Steamboat Hills, and on the north by the Peavine Mountain block.

The Mesozoic age metavolcanic and metasedimentary rocks of the Peavine
sequence are overlain by a thick sequence of Tertiary volcanic and epiclastic
rocks consisting of lava flows, breccias, and tuffs. Fluviatile and
lacustrine sediments were the initial deposits consisting of conglomerate,
siltstone, sandstone, and diatomite. These are exposed along the margins of
Truckee Meadows. The three major categories of Quaternary deposits in the
Truckee Meadows region, representing a long established pattern of basin
sedimentation, consist of: (1) glacial outwash deposits and Truckee River
gravels, (2) alluvial fan deposits around the perimeter of the basin, and (3)
fine-grained flood plain and lake deposits throughout the central and eastern
part of Truckee Meadows.

The geologic structure of the area was produced by faulting and warping.
Quaternary faults that trend due north are common and widespread northward
through Reno and in the Mount Rose fan complex northwest of Steamboat Hills.
Nearly all the faults are normal faults. Displacement along these faults
varies from a few feet to about 50 feet. Higher scarps are present along the
west edge of Virginia Lake southward to the northwest side of Steamboat
Hills. Another prominent set of faults trending north to northeast is
concentrated in a 2-mile-wide zone located immediately northwest of the
Truckee River in western Reno.

The Truckee River follows a winding eastward course through the Truckee
.River valley west of Reno and into the Truckee Meadows. The entire area is
underlain by late Pleistocene Donner Lake and Tahoe glacial outwash
deposits. The Donner Lake outwash deposit ranges from about 30 feet thick at
the west end of the basin to over 330 feet thick eastward under Reno. This
glacial deposition overlays the bedrock. The Tahoe glacial outwash deposit
lies above the Donner Lake outwash. Similarly, the Tahoe outwash ranges in
thickness from about 300 feet under west Reno to over 1,000 feet beneath
Sparks. The Truckee River has reworked the top portion of the outwash and
deposited the material along the modern flood plain of the river, overlying
earlier glacial outwash. Both glacial outwash deposits contain boulders as
large as 16 feet in diameter. Portions of the outwash are overlain by flood
plain and lacustrine deposits. The flood plain materials are primarily
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clayey silt, silt, and silty sand with interstitial lenses of either peat or

clay-rich sediments.

3. Regional Seismicity and Faulting.

Two major fault systems are responsible for most of the seismic
activities in western Nevada. The Sierra Nevada Frontal System is an
irregular zone of major and secondary faults extending from the Garlock Fault
northward along the east side of the Sierra Nevada Range for more than 400
miles. A second major zone, possibly related to the Frontal system, is the
1180 Meridian Zone that trends southwest of Winnemucca to at least Owens
Valley. Reno lies between these two major zones.

A prominent set of northeast-trending faults occurs in northwest and
central Reno. One northeast-trending fault crosses the Truckee River north
of the Cannon International Airport. Also, the east margin of Truckee
Meadows is bounded by a fault. An obscured fault, with indications of fairly
recent activity, may lie due north of the sewage facility. Areas underlain
by glacial outwash and mainstream deposits of the Truckee River are believed
to be potentially unstable and subject to slumps or ground disturbances along
steep cuts or embankments during a major seismic event. Areas underlain by
flood plain and lake deposits are subject to liquefaction, severe ground
motion, and surface dislocation. This is especially dangerous in areas of
ground water discharge or where the soils are saturated.

Historically, the most severe earthquakes in the area included those of
magnitudes 6.0 and 6.4 just south of Reno in 1914. The first had an
intensity of VII (Modified Mercalli Scale) in the Truckee Meadows area. It
cracked buildings and had two distinct shocks lasting from 6 to 30 seconds.
The second had an intensity of VIII in Reno. It lasted 10 seconds and
toppled chimneys in the area. Two more earthquakes, both of magnitude 6.0,
occurred near Virginia City in 1869 and near Verdi in 1948. And there was
yet another earthquake of magnitude 5.7 north of Truckee in 1966. In all,
from 1940 to 1970, approximately 70 earthquakes with magnitude 4.0 or greater
occurred within 62 miles of Reno.

Research has found three to five separate movements on faults just north
of Reno on the Mount Rose fan complex occurring within the last 11,000
years. A zone of recent micro-seismic activity is centered about 9 miles
south of the Truckee River in the vicinity of Steamboat Hot Springs. For
lack of evidence to the contrary, the faults cutting through the area must be
considered to be capable faults.

4. Soils.

The soils of the immediate Truckee Meadows region are highly
varied. Soil development on bedrock is relatively minor due to the arid
climate, which is not favorable for deep chemical weathering. Soils in
alluviated valleys are mainly granular, containing abundant sand, silt, and
gravel. Soils adjacent to the river are dry with low organic content and
generally consist of silts and clays with abundant gravel, and occur on
variable slopes ranging from basin lowlands to steep mountain slopes. The
soils are poorly to well-drained with low to moderate permeability. Erosion
potential is low to moderate. The expansive quality (shrink-swell capacity)
is moderate to very high. Soils farther from the river in the meadows are

14



generally composed of alluvium consisting of stream deposits. The soils are
moist or wet with dark surface margins containing abundant organic matter.

* Slope is slight to moderate with good drainage. Permeability is low to rapid
with low to moderately high erosion potential. The soil consists of clays,
sands, and silts with occasional gravel. Clay soils have moderate to very
high expansive quality (shrink-swell). Expansive soils are mostly highly
plastic clays that undergo a significant volume increase with the addition of
water. Clays of variable expansive qualities are present in many of the
soils overlaying both alluvial deposits and bedrock.

5. Climate.

The upper part of the Truckee River basin is characterized by severe
winters and short mild summers. Precipitation is markedly less than on the
western slopes of the Sierra Nevada. The climate within the Truckee Meadows
area is generally dry and semiarid. The temperatures are generally moderate
with Reno and Verdi having a mean annual temperature of 49 0 F. Reno's
temperature varies from a recorded maximum of about 1040 F to a recorded
minimum of -16 0 F. In the immediate vicinity of the Truckee River,
temperatures are approximately 5-10 0 F cooler in summer and 5*F warmer in
winter. Reno averages about 130 frost-free days per year. The temperatures
in the Truckee Meadows area are mild. Nights are generally cool with the
temperature rarely above 60 0 F. Humidity is low with a high incidence of
sunshine, especially in summer.

Normal annual precipitation over the drainage area between Lake Tahoe and
Vista varies from 8 to 70 inches, with a basin mean of 26.5 inches.
Precipitation usually falls as snow above elevation 5,000 feet, but some
storms produce rain up to the highest elevations of the basin, and snowfall
may occur anywhere in the basin. The mean annual precipitation for Reno is
6.94 inches. Total snowfall for the city averages 25 inches per year but is
seldom on the ground for more than 3 or 4 days. The majority of the
precipitation falls from December to March. Winter precipitation is
associated with climatic activity from the Pacific Ocean. The principal
moisture source in summer is the northerly flow of air from the Gulf of
California.

Relative humidity (RH) is moderate to low in summer (20 percent). The
dry north and east winds can lower the RH to less than 10 percent, creating a
critical forest fire threat. Humidity is very low in summer and moderately
low in winter. Radiational-type fog occurs in the winter but is relatively
rare, occurring in the lower portions of the study area.

6. Hydrology.

Most of the runoff from the Truckee River watershed is derived from
the snowpack which accumulates over the high mountain areas during the winter
and melts during the late spring and early summer. Because of the regulatory
effects of Lake Tahoe, outflows into Truckee River are normally minor except
during seasons of above-normal snowmelt runoff.

General storms which occur during the winter season of November through
April originate over the Pacific Ocean and must cross the continuous barrier. of the Sierra Nevada, which averages 8,000 feet in elevation. Precipitation
in the headwater areas of the Truckee River basin associated with these
storms is usually general snowfall over 1 to 4 days.
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Local cloudbursts occur frequently in the summer, usually in July and
August when warm, moist air is more likely to reach this area of Nevada from
the Gulf of California. These storms are characterized by high intensities
over small areas and can produce large floodflows on the smaller tributary
streams but do not have a major impact on flows in the Truckee River.

Floods in the Truckee River basin can be divided into three distinct
types: general rain floods, cloudburst floods, and snowmelt floods. General
rain floods, which occur during the period of November through April, result
from general rainstorms covering a large portion of the basin and are
characterized by high peak flows and short durations (3 to 6 days). The
total volume of runoff from such floods is relatively small.

Snowmelt floods result from the melting of the snowpack during the late
spring and early summer (April through July) and have relatively large
volumes and long durations. The distribution of runoff during the flood
period is dependent upon the ripeness of the snow and the variation in air
temperatures, with the highest rates of flow generally occurring in May and
June. Snowmelt floods are essentially nondamaging in the Truckee Meadows
area under existing conditions of upstream regulation.

Cloudburst floods are characterized by very high peak flows of short
duration and low volume. These floods occur during the summer, can carry
large amounts of debris and sediment, and can cause considerable damage on
the smaller tributaries.

Additional information on flooding within the project area can be found
in Chapter III, "Problems and Opportunities."

7. Ground Water.

The ground water resources of the basin are closely related to the
surface water resources in that recharge of the ground water supply comes
mostly from surface water. Some ground water recharge occurs directly from
infiltrated precipitation. Except for the Pyramid Lake Valley, the Truckee
Meadows area is the major ground water basin in the Truckee River drainage.
An estimated 450,000 acre-feet of ground water is present within 100 feet of
the surface in the Truckee Meadows.

The depth of the water table adjacent to the Truckee River through Reno
and Sparks is around 20 feet based on drilling data from foundation reports
for construction throughout Reno. Ground water depths vary considerably from
about 4-1/2 to 20 feet in the western portion of the project area to around 6
to 12 feet in Truckee Meadows.

8. Water Supply.

The Truckee Meadows area depends primarily on the Truckee River for
its water needs. Ground water also supplies about 15 percent of the water
needs.
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Water rights in Nevada are based on the doctrine of prior appropriation;
i.e., the one who is first to divert water from a stream preempts a right to

* the quantity withdrawn provided that it is put to a beneficial use. Sierra
Pacific Power Company owns a portion of the water rights along the Truckee
River and provides water service to the greater Truckee Meadows area.

9. Water Quality.

a. Truckee River. - In 1978, the U.S. Environmental Protection
Agency approved the 208 Areawide Water Quality Management Plan for the
Truckee River Basin in Nevada. In 1979 and 1980, the Nevada Environmental
Commission adopted new Water Pollution Control Regulations.

Water quality in the Truckee River generally diminishes as one moves
downstream, due primarily to residential, municipal, agricultural, and
industrial uses.

River temperature tends to increase as one moves downstream. Major
temperature increases occur in the Truckee Meadows area, below the
Reno-Sparks Waste Water Treatment Facility (WWTF), and in the lower reaches
below Derby Dam. During the summer, violations of State temperature
standards can occur downstream of Reno.

Concentrations of biochemical oxygen demand (BOD) are relatively constant
along the Truckee River and average values are below the State standards.
The major source of BOD is the WWTF. Dissolved oxygen concentrations
generally comply with State standards.

The total nitrogen concentration in the Truckee River above the
confluence with Steamboat Creek is approximately 0.04. Marked increases in
total nitrogen and its various species are observed downstream from Steamboat
Creek due primarily to the discharge from the Reno-Sparks WWTF.

Data which illustrate the spatial variations of total phosphate
concentrations in the river show that the State standard has been exceeded at
all points in the river, particularly below Boynton Lane. The major
contributor is the Reno-Sparks WWTF (Reno City Profile 1981-1982).

Total dissolved solid (TDS) concentrations in the Truckee River exceed
the State standard in the reaches just downstream of Reno and Sparks. The
major contributors of TDS are Steamboat Creek, the North Truckee Drain, and
the Reno-Sparks WWTF. The State standard for chlorides has been exceeded on
occasion at virtually all points in the stream. Chloride concentrations
generally increase progressively downstream of Reno and Sparks. Major
contributors of chlorides are Steamboat Creek, the North Truckee Drain, and
the Reno-Sparks WWTF effluent.

Concentrations of heavy metals in the Truckee River are relatively low.
Substantial increases are noted below Vista, in comparison with the
concentrations found at Farad, for arsenic, barium, copper, iron, manganese,
mercury, and sulfate. Much of the increase can be attributed to the highly
mineralized waters issuing from the Steamboat Hot Springs.
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View of the Reno-Sparks Waste Water Treatment Facility located
immediately below the Steamboat Creek and Truckee River confluence.

View of Steamboat Creek looking northwest. Sparks is in the background.
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The pH of the Truckee River normally meets the State standards, ranging
from 7.5 to 8.0 in most studies. Only the single-value standard has been
exceeded, and then only in the lower reaches of the river, particularly at
the Nixon Station at river mile 14.

Concentrations of fecal coliform in the river are generally below the
State standard of 400 organisms per 100 ml. Observed values normally range
from 0 to 300 per 100 ml. The sodium absorption ratio (SAR) is low,
indicating the suitability of the river water for irrigation.

b. Steamboat Creek, North Truckee Drain, and Urban Storm Drain
Data. - The dissolved oxygen, pH, BOD, and nitrates remain fairly constant
along Steamboat Creek, whereas an increase in phosphates, temperature, flow,
and coliform is noted in the reach immediately above the confluence with the
Truckee River. This is due primarily to the discharge from the Reno-Sparks
WWTF. It is apparent that the WWTF's effluent tends to increase temperature,
nitrate, and phosphate concentrations of Steamboat Creek, and to decrease the
pH. It is also apparent that the North Truckee Drain and Steamboat Creek
above the discharge of the Reno-Sparks WWTF experience considerable change in
quality between winter (January) and summer (August) with the summer quality
considerably better.

10. Air Quality.

The Truckee Meadows Air Basin, emcompassing most of the Reno-Sparks
area, (except for Stead, Spanish Springs Valley and Sun Valley to the north;
Pleasant and Washoe Valleys to the south; and Verdi to the west) occasionally
violates Federal air quality standards for carbon monoxide and particulates.
Reno's air quality problem is exacerbated by topography, climate, and an
inefficient transportation system. The air basin is small and experiences
frequent temperature inversions, trapping pollutants.

The Reno area suffers from poor air quality depending on the season
of the year and on the occurrence of a temperature inversion layer above the
basin. The mountains that enclose the basin commonly trap the cold air at
the valley floor and prevent its dispersal. Automobile emissions are a
major factor in the pollutant load of the basin.

Inversions are especially important in the Truckee Meadows Air Basin
as they trap pollutants close to the ground. Truckee Meadows experiences
temperature inversions nearly every day. These inversions are responsible
for the ground level haze visible most mornings. During a temperature
inversion, the air near ground level becomes colder, more dense, and heavier
than the air masses above. Vertical mixing is hindered. Without vertical
mixing, pollutants disperse less readily and pollutant concentrations
increase.

Afternoon breezes usually remove polluted air from the basin. A
20-mile-per-hour westerly wind can clean the Reno-Sparks area in a half
hour. Serious and persistent inversions occur during the fall and winter
months when the air masses are very stable and no winds are present.
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During a severe winter temperature inversion, a brownish-grey
blanket of pollution covers the Truckee Meadows area. But what cannot be
seen is the most unhealthy pollutant of all. Carbon monoxide, an invisible,
toxic gas that hinders the ability of the lungs to utilize oxygen, is the
most serious Reno area air pollutant.

"Mobile sources" (an air quality term referring primarily to
vehicular emissions) produce 95 percent of the total annual carbon monoxide
emission in the Truckee Meadows Air Basin. On a winter day, however, this
level declines to about 88 percent as traffic declines and woodburning
increases. Wood stoves and fireplaces contribute about 40 percent of the
carbon monoxide produced by stationary sources during the winter heating
season.

Most of the visible pollutants on a smoggy day are particulates.
They include smoke from auto emissions, fugitive dust from the ground and
from construction sites, metallic particles, pulverized rubber from tires and
dust from brake linings, and dust from construction sites. Fireplaces and
wood stoves are the most significant source of airborne particulates in the
Reno area.

Ozone, a pollutant gas formed by complex chemical reactions of other
gases, is also of concern in the Reno area. Ozone concentrations peak in the
summer; both intense sunlight and increased traffic emissions of nitrogen
dioxide and unburned hydrocarbons contribute to ozone levels.

11. Waterways.

A cooperative effort by the Fish and Wildlife Service, Nevada
Department of Wildlife, and the Environmental Protection Agency produced a
fisheries evaluation of the streams of Nevada (1978 Stream Evaluation Map,
State of Nevada).

The Truckee River and Streamboat Creek have been classified as follows:

Truckee River

California State line to
Confluence of Steamboat Creek I (Highest-value fishery resource)

Confluence of Steamboat Creek
to Derby Dam 11 (High-priority fishery resource)

Derby Dam to Pyramid Lake I (Highest-value fishery resource)

Steamboat Creek

Little Washoe Lake to
Boynton Slough III (Substantial fishery resource)

Boynton Slough to Truckee River IV (Limited fishery resource)
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View of streamside vegetation along the Truckee River
near Reno.

Vegetation in the Truckee Meadows includes desert shrubs, grasses, and

sagebrush.
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12. Vegetation.

Vegetation within the Truckee River basin is quite varied due to the
wide range in elevation and climate. Native vegetation cover types are
coniferous forest, pinyon-juniper woodland, chaparral, sagebrush, riparian,
marsh, meadow, and greasewood.

The Truckee River region contains one of the principal areas of riparian
growth in Nevada. A discontinuous ribbon of cottonwoods occurs along the
river. Expanding fields and pastures by removing trees has reduced the width
of the riparian habitat along the river. Grazing has tended to limit
riparian growth. Much of the streamside vegetation was eliminated during the
1960's, when the Truckee River was channelized from Reno to Nixon.

In the Reno-Sparks area, ornamental species such as Lombardy poplar and
elm have replaced indigenous vegetation. Stands of black cottonwood, western
cottonwood, and willow are scattered in groves along the river. Vegetation
includes desert shrubs, trees, grasses, and forbs. All or most of these
plants can be termed phreatophytes - plants whose roots extend into the
ground water and consume (transpire) large amounts of water. The major
species include black greasewood, rubber rabbitbrush, western cottonwood,
willow, and saltgrass.

In Truckee Meadows, the basic types of plant communities are the natural
wetlands, irrigated and dry meadows, and the degraded sagebrush areas. The
wetlands (marsh) are comprised of bulrush, cattail, spikerush, and pondweed.
The irrigated areas include sedges, Baltic rush, and various grasses. The
dry meadows generally have saline and/or alkali soils which support
phreatophytic species such as fourwing saltbush, saltgrass, rabbitbrush, and
greasewood. In the Truckee Meadows, the sagebrush communities have been
replaced with annual weeds as a result of annual clearing to reduce fire
hazards. The dominant species in the burned areas include Russian thistle,
tumbleweed, and cheatgrass.

13. Fish.

The Truckee River supports approximately 28 species of fish. Twelve
species are sought-after game fish of the study area. Two species have
special status designations: the Lahontan cutthroat trout, which is
classified threatened on the Federal list, and the cui-ui, which is
classified endangered on both the Federal and Nevada lists.

The Truckee River in Nevada from the California State line through Reno
is considered good trout water. The principal species of fish in this reach
are rainbow trout, brown trout, brook trout, cutthroat trout, mountain
whitefish, and mountain sucker.

Both the Nevada Department of Wildlife and California Department of Fish
and Game plant the Truckee River and its tributaries. The average annual
planting for the California portion is 88,700 pounds and for the Nevada
portion is 25,000 pounds. The Nevada Department of Fish and Game operates a
fish hatchery at Verdi which supplies Kokanee, Lahontan cutthroat, rainbow,
brown, and brook trout to the streams and lakes of western Nevada. The
hatchery was extensively expanded in the fall of 1976.

22



A major problem for the fishery downstream from Reno is the warm water
temperatures. The temperature increase, as much as 10OF between Reno and

* Pyramid Lake, has been aggravated by loss of riparian vegetation which allows
heating of the water by direct sunlight (Wolcott, personal communication).
The Bureau of Reclamation releases 600-800 cfs out of Stampede Reservoir in
an attempt to maintain lower temperatures in the summer. When water is
available, this release has significantly reduced the temperature. Derby
Dam, approximately 15 miles downstream from Reno, began diverting water for
irrigation in 1906. The dam blocks upstream migration of trout and the
cui-ui. In addition, this diversion and the others upstream have reduced the
flow downstream of Derby Dam and ultimately into Pyramid Lake to
approximately half of the 470,000 to 570,000 acre-feet per year which would
have occurred under natural conditions. Pyramid Lake needs an annual inflow
of at least 440,000 acre-feet to maintain a stable level; consequently, lake
levels have been receding. However, runoff from the 1982-83 water year has
substantially raised lake levels. A silt delta has formed at the mouth of
the Truckee River which blocks historical upstream migration of the cutthroat
and cui-ui in the natural river channel. The Fish and Wildlife Service has
constructed the Pyramid Lake Fishway as a migration route to spawning areas
upstream of the silt delta.

Ponds in the Truckee Meadows have been stocked with black crappie, yellow
perch, large-month bass, and bluegill.

14. Wildlife.

A variety of wildlife species inhabit the riparian and other wetland
habitats in the study area. The Truckee River and tributaries provide
habitat for beaver, muskrat, and river otter. Steamboat Creek is one of only
two locations where mink are found in Washoe County. Deer have utilized the
Truckee Meadows near the lower end of Steamboat Creek. The meadows, marshes,
and riparian areas provide habitat for small mammals such as the dusky shrew,
western jumping mouse, and longtail vole. The small mammals provide most of
the food for predators such as weasels and hawks. There are 16 species of
bats within the study area.

Waterfowl, including Canada goose, mallard, pintail, teal, canvasback,
and redhead, utilize the Truckee River corridor and lower Truckee River in
sufficient numbers to support sporadic hunting. In addition, the wetland
areas provide wintering, migrating, and resident habitat for approximately 18
species of shorebirds, including killdeer, spotted sandpiper, willet,
Wilson's Phalarope, long-billed curlew, greater yellowlegs, least sandpiper,
and snowy plover.

The close proximity of marsh, seasonally flooded meadow, and agricultural
land produces significant rodent populations which make the Truckee Meadows
attractive to the raptors. These include the barn owl, short-eared owl,
marsh hawk, rough-legged hawk, ferruginous hawk, and American kestrel. The
wetland areas are also excellent habitat for the black-crowned night heron,
great blue heron, long-billed marsh wren, red-winged blackbirds, and sora and
Virginia rails.

FWS lists four birds occurring in the Truckee Meadows which are
"sensitive" species (those which could become Federally listed as threatened
or endangered in the foreseeable future). They are the white pelican,
Swainson's hawk, willow flycatcher, and loggerhead shrike.
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Truckee Meadows provides
wetland habitat for a number
of waterfowl including the
Canada Goose.

Mallards inhabit the Truckee

Meadows in sufficient numbers
to support sporadic hunting.
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15. Threatened and Endangered Species.

The Fish and Wildlife Service in cooperation with the Bureau of
Reclamation and Bureau of Indian Affairs has been working on a study to
reestablish spawning runs of the threatened Lahontan cutthroat trout and the
endangered cui-ui which occur in Pyramid Lake. The study includes
determining the migration behavior and the extent and quality of available
spawning and nursery areas. Lahontan cutthroat trout had naturally spawned
in the Truckee River well up into California and in streams feeding Lake
Tahoe, while the cui-ui spawned as far up as McCarran Ranch at Patrick. The
principal reason for the decline of both species is that spawning habitat has
been lost as a result of dams and diversions. Historically, these two fish
were of great importance to the Paiute Indians as a source of food. In 1973,
an active cui-ui propagation program was begun by the Pyramid Lake Paiute
Tribe and the Fish and Wildlife Service. Since 1973, approximately 7.6
million fry have been released into the lower Truckee River and Pyramid
Lake. Marble Bluff Dam and the associated Pyramid Lake Fishway were
completed in 1975 and represent a major step towards restoration of the
cui-ui. In January 1978 the Fish and Wildlife Service published the approved
Cui-ui Recovery Plan; the primary objective of the plan is to restore the
species to a nonendangered status. The purposes of the Cui-ui Recovery Team
that prepared the plan include protecting the existing cui-ui, augmenting the
present population by artificial culture, and protecting and restoring as
much of the essential habitat as possible.

B. HUMAN RESOURCES

1. Archeology and Exploration.

Archeological evidence suggests that aboriginal habitation of the
northern Sierra Nevada dates back at least 7,000 years. Originally, the
native population subsisted by hunting large and small mammals and,
secondarily, by seed gathering. From about AD 500, subsistence shifted from
hunting to pinenut gathering and fishing. The Washoe Indians, inhabitants of
the area, led a nomadic life. The lower elevation valleys in the eastern
portion of the basin were the locations of their winter homes. In spring and
summer they migrated to the upper portion of the basin where they hunted and
fished. In the fall, they migrated back to lower elevations where they
gathered pinenuts for their winter food supply. The abundant winter wildlife
population and availability of other foodstuffs made the Truckee Meadows
region an area of intense activity. The area was rich in basic resources -
deer and antelope in the valleys; fish in the streams; pinyon pine groves in
the nearby Virginia Range; and waterfowl in the marshes.

As early as 1825, Jedediah Smith led parties of trappers into the Truckee
River basin, but the Stevens-Townsend-Murphy immigrant party, which crossed
the Sierra Nevada at Donner Summit in 1844, provided the first documented
visit to the area. The first recorded mention of the Truckee River occurred
in the journals of John C. Fremont of the U.S. Army Topographical Corps, who
crossed the river at present day Wadsworth in 1844.
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The 1848 gold discovery in California made the Truckee River route
increasingly popular. During the 1849 Gold Rush, thousands of people seeking
their fortunes passed through the area on their way to California, and in the
1850's settlement began in Carson Valley and Truckee Meadows. Jamisons
Station, east of Sparks, was the first permanent settlement of the region in
1852, and served as a Mormon trading station for emigrants to California.

In 1859, the discovery of gold and silver in the Comstock Lode in Nevada
brought traffic from the west back through the area. Due to the increased
traffic through the area, several inns and trading posts were established in
Truckee Meadows and Truckee Canyon. Bridges constructed in the area include
one near Verdi, one at the mouth of Hunter Creek, and one crossing within the
present-day city limits of Reno called Lakes Crossing.

As the gold mines flourished, other industry such as lumber and wood,
ice, and agriculture sprang up around the mining areas. The first farms had
fruit, vegetables, wheat, oats, rye, barley, corn, potatoes, and hay. People
passing through on their way to the goldfields traded with the farmers to
replenish their food supplies. Ranching developed along with farming.
Wild-rye grass was plentiful year-round for grazing in the area. Truckee,
settled in 1859 by Joseph Grey, soon became the major center of activity for
the distribution of products and supplies to mines in the area. Logging and
lumbering became thriving industries.

The Central Pacific Railroad linking California with eastern states was
completed in 1868. The railroad passed over Donner Summit and through
Truckee Canyon into Nevada. Regular stage and freight runs to and from
Virginia City helped establish Reno as a railroad supply depot for the
region. The railroad surveyed and auctioned off tracts of land in the Reno
area for settlement. In 2 years the population of Reno had grown to over
1,000. The railroad was probably the most significant event leading to the
early growth of the Truckee River basin. It provided a transcontinental
route to import needed goods and materials as well as an outlet to various
markets for goods produced.

The University of Nevada was established in 1886 in Reno. During the
1930's and 1940's, gambling developed into a major tourist industry.

Initial archeological investigations in the Truckee Meadows area were not
conducted until the 1950's. Since that time, several specific studies have
been undertaken, but no systematic surveying of the overall region has
occurred. The most extensive field survey in the Truckee Meadows was
conducted by Elston in 1967. Thirty-one prehistoric sites were recorded, of
which six are within the present study area. The Arlington, Booth, Lake,
Center, Virginia, and Sierra Street Bridges in downtown Reno have been
recorded by the Nevada Historical Society. Of these, only the Virginia
Street Bridge has been listed in the National Register of Historic Places.

2. Population.

The population of the Reno-Sparks Metropolitan area is predominantly
white and concentrated in the 18 to 64 age bracket. As shown in Table 2,
only 7.7 percent of the county's population was nonwhite compared to 12.5
percent statewide and 16.8 percent nationally. The nonwhite population is
divided between blacks, American Indians, Asians, and all other races.

27



Ig oi• M,...j*W

:-Z5 !I-

Center Street Bridge.

lit

~~j 4

Virginia Street Bridge.

28



0 a0

Lake Street Bridge.
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TABLE 2

DEMOGRAPHIC CHARACTERISTICS OF WASHOE COUNTY,
NEVADA, AND THE UNITED STATES - 1980

Washoe State of United
1980 Population County Nevada States

Number of persons 193,623 800,493 226,504,825

Percent nonwhite 7.7 12.5 16.8

Percent female 49.7 49.4 51.4

Percent under 18 years 23.9 27.0 28.0

Percent 18-64 years 67.6 64.8 60.7

Percent 65-over 8.5 8.2 11.3

SOURCE: U.S. Department of Commerce, Bureau of the Census, 1980 Census of the
Population (Washington, D.C.: U.S. Government Printing Office).

TABLE 3

POPULATION GROWTH IN WASHOE COUNTY, NEVADA,
AND THE UNITED STATES - 1950-1980

Populations

Year Washoe County State of Nevada United States

1950 50,205 160,083 152,271,000

1955 65,200 220,200 165,931,000

1960 84,743 285,278 180,671,000

1965 103,420 386,466 194,303,000

1970 121,068 488,738 204,878,000

1980 193,623 800,493 226,505,000

SOURCE: U.S. Department of Commerce, Bureau of the Census.
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Breaking down the population by age group reveals that Washoe County has
fewer persons either under 18 or over 65 years old. An expanding economy' attracts many migrants from other states who are seeking work in
tourist-related or industrial businesses.

The most important aspect of the population in the Reno-Sparks area has
been its phenomenal growth since World War I1. From 1950 to 1980, Nevada was
one of the fastest growing states in the nation, registering a population
growth of 300 percent. Over the same period, Washoe County grew from 50,205
to 193,623 persons, an increase of 286 percent.

Table 3 shows the population growth in Washoe County, Nevada, and the
United States from 1950 to 1980, when the last census was compiled. The
population in the urbanized area of Reno and Sparks has increased from
121,068 in 1970 to 193,623 in 1980, an increase of nearly 60 percent. The
growth in tourist and industrial businesses has caused an attraction to Reno
and Sparks, resulting in a concentration of 70 percent of Washoe County's
population in this area. Population projections are presented in Table 4.

3. Noise.

The primary source of noise in the Truckee Meadows is the Cannon
International Airport. The proximity of the airport to urban development
accentuates the problem. Residential developments in western Sparks and
southern Reno, north and south of the airport, are affected most by airport
noise. The airport is presently acquiring property most affected by noise;
$44.5 million was earmarked for a land acquisition program. Trains and
vehicular traffic cause additional noise.

4. Recreation.

a. General. - According to the State of Nevada's Statewide
Comprehensive Outdoor Recreation Plan (SCORP), 1982, one of the most
impressive aspects of Nevada outdoor recreation is its strong orientation to
water resources. The Truckee River is one of the most beautiful open space
and recreation assets in the Reno-Sparks area and provides a variety of
recreation resources in a highly urbanized metropolitan area. This section
describes the present use of all resource and the facilities that support its
use.

b. Attendance. - No specific user origin data for the Truckee
Meadows Investigation is available. However, data taken from a 1981 Nevada
Department of Wildlife angler questionnaire survey show recreation user
origin, which is presented in Table 5. An overwhelming majority of anglers
(86 percent) originate from Washoe County. Approximately 60 percent of the
anglers are estimated to have originated from the Reno-Sparks Metropolitan
area, which represents 70 percent of Washoe County's population.

c. Existing Use. - The river and its resources support a variety of
outdoor recreation activities such as fishing, swimming, rafting/tubing,
bicycling, hiking, running/jogging and other exercise or fitness activities,
picnicking, tennis, softball, and playground activities. The Truckee River
is one of the most accessible and fished rivers in Nevada. It is among the

* top ten in popularity statewide. Nevada Department of Wildlife estimated
there were over 125,000 angler days on the Truckee River (from Reno to
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TABLE 4

POPULATION PROJECTIONS FOR SELECTED
COUNTIES AND CITIES FOR THE STATE OF NEVADA

Location 1982 1990 2000 2010 2020 2030 2040

Carson City 34,420 50,350 61,300 70,370 80,790 92,750 106,480

Churchill 15,460 19,300 20,840 23,940 27,480 31,550 36,220

Douglas 22,240 35,870 51,490 59,110 67,860 77,910 89,440

Lyon 15,570 21,270 25,900 29,730 34,140 39,190 44,990

Storey 1,680 2,270 2,760 3,170 3,640 4,180 4,790

Washoe 211,730 284,000 348,000 401,490 463,200 534,390 616,520

Reno 108,540 145,590 167,970 193,780 223,570 257,930 297,570

Sparks 43,250 58,010 66,930 77,210 89,080 102,770 118,570

SOURCES:
Population estimate for 1982 based on 1980 Census of Population and Housing,
U.S. Department of Commerce, Bureau of the Census; Bureau of Business and
Economic Research, College of Business Administration, University of Nevada,
Reno.

1982-2000 based on Bureau of Business and Economic Research Population
Forecasts, University of Nevada, Reno.

2000-2040 based on 1980 BEA Regional Projections, U.S. Department of
Commerce, Bureau of Economic Analysis.
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TABLE 5
1981 ANGLER ORIGIN - TRUCKEE RIVER

ESTIMATED
ANGLER NUMBER OF

RESIDENCE ANGLERS

Carson City, NV 353

Churchill County, NV 74

Clark County, NV 229

Douglas County, NV 84

Elko County, NV 47

Humboldt County, NV 32

Lyon County, NV 93

Mineral County, NV 8

Nye County, NV 6

Pershing County, NV 24

Storey County, NV 16

Washoe County, NV 13,074

White Pine County, NV 26

Arizona 8

California 804

Idaho 7

Other 251

TOTAL 15,136
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Stateline) in 1981. The number of angler days is projected to increase to
209,900 by 1985 and 227,200 by 1990. Sparks Recreation Department reports an
average annual attendance along their Truckee River greenbelt of

* approximately 52,500 spectators and participants. Total recreation use along
the river in the project area is estimated to be 1,800,000 recreation days
annually.

SCORP identified recreation use in six "Outdoor Recreation Planning
Regions" (ORPR). The Truckee Meadows area is located in ORPR I which is
composed of Washoe County, Carson City, Douglas County, Lyon County, and
Churchill County. Table 6 contains recreation use data extrapolated from
SCORP. The table shows the top 15 outdoor recreation activities for Region
1. These data do not represent the number of users or recreation days of use
since one person may participate in more than one activity in a day. The
data do indicate relative importance of the activities.

d. Existing Public Recreation Facilities. - The existing public
recreation facilities in the study area range from passive open space areas
to more developed areas. The City of Reno has 17 parks and access sites
along the Truckee River. The most extensive recreation area along the
Truckee River is the City of Sparks' Truckee River Greenbelt - four access
sites linked by 6 miles of pedestrian/bike paths. This greenbelt river
corridor is an excellent example of recreation access along a river. The
Truckee Meadows portion of the project area along Steamboat Creek contains
the partially developed Mira Loma Park. Table 7 lists all the facilities,
operating agencies, and total acres in the project area, and Figure 1 shows
the locations.

e. Alternative Water-Oriented Recreation Areas. - SCORP's Planning
Region 1 contains 98 rivers and streams totaling 914 miles, including the
Carson, Walker, and Truckee Rivers. Of the 914 miles of rivers, the Truckee
flows approximately 86 miles from Stateline to Pyramid Lake. Lakes and
reservoirs supporting water-oriented recreation are shown on Table 8. Most
of these areas provide picnic facilities in addition to the facilities
listed. However, none of these water resources (excluding the Truckee River)
provide urban water-oriented recreation facilities, such as riverwalks,
pedestrian/bike paths, or developed parks, comparable to those on the Truckee
River in the Reno-Sparks area.

5. Cultural Opportunities.

Cultural opportunities have expanded since formation of the Sierra Nevada
Arts Foundation. Organized in 1971, the foundation serves as the
headquarters for development and promotion of the arts. Cultural groups
associated with the foundation include the Sierra Nevada Museum of Art and
the Community Concert Association.

6. Education.

Washoe County is served by 42 elementary schools, 9 middle schools
(grades 6 through 8), and 9 high schools under the jurisdiction of the Washoe
County School District. Total student population is about 30,000. The
University of Nevada, Reno, provides the major post-secondary educational

* opportunities.
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TABLE 6

RECREATION ACTIVITY OCCASIONS - REGION I

ACTIVITY 1980 2000

Pleasure Drive 5,684,853 9,438,564

Swimming 5,363,688 9,025,352

Relax Outdoors 4,373,639 7,726,307

Bicycling 2,596,563 4,699,500

Hiking 1,535,180 2,942,522

Gardening 1,185,237 2,072,386

Play Games 1,152,746 1,969,828

Picnicking 867,949 1,517,403

Notorboating 759,312 1,230,903

Tent Camping 658,020 1,077,504

Lake Fishing 629,500 1,056,530

Nature Study 626,668 1,064,567

Vehicle Camping 547,689 926,376

Stream Fishing 520,560 874,042

Downhill Skiing 499,945 823,205

SOURCE: Nevada Statewide Comprehensive Outdoor Recreation Plan, 1982.
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TABLE 7
EXISTING PUBLIC RECREATION FACILITIES

Approximate
Name Area FacilitiesNumber(acres)

l-R Chrissie Caughlin Park 10 Pathways, turf area, fishing platform

(handicapped), par course

2-R Ivan Sack Park I Turf area, picnic table

3-R DeLoretto Walkway Unknown 1/2 mile public walkway access

4-R Dickerson Road Public Unknown Public access easement pathways to river
Access

5-R Idlewild Park 49 Playground area, kiddie rides, jogging paths,
2 lakes, outdoor swimming pool turf areas,
picnic tables, lighted softball fields,
physical fitness center, restrooms

6-R Water's Edge Walkway 1/4 Public walkway

7-R Bicentennial Park and 3 Public access easement pathway
Riverbelt

8-R Riverside Park 3 4 tennis courts, playground,

basketball court, restroom

9-R Wingfield Park 3 Turf area, picnic sites

10-R West Street Plaza 1/2 Downtown plaza area

I1-R Island Avenue Public Unknown Public alley
Alley

12-R Truckee River Lane Public Unknown Public alley
Alley

13-R Kuenzli Riverbelt 1/2 Public walkway, fishing access
Fishing Access

14-R William Brodhead Park 2 Turf area and pathways

15-R Harrah's Walkway Unknown Public walkway, fishing access

16-R Gazette Journal Walkway Unknown Public walkway, fishing access

17-R Fisherman's Park 4 Trail, fishing access

18-S Fisherman's Park 3.4 Picnic tables, fitness course,
trail, restrooms

19-R MGM Walkway Unknown Public river access, trail

20-S Greg Street Gateway .9 Turf area, path

21-S Rock Park 1.5 Turf area, picnic tables
(group shelter), fitness
course, trail, horseshoe
area

22-S Glendale Park 4.3 Turf area, picnic tables,
fitness course, trail,
restrooms

23-S Cottonwood Park 6.2 Turf area, picnic tables,
children's play area,
fitness course, trail,
restrooms

24-R Mira Loma Park (under 39 Turf area, group picnic
construction) shelter, playfield,

playground, multi-
use path, restrooms

I/ - Reno Department of Parks and Recreation
S - Sparks Recreation Department
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West Street Plaza located in downtown Reno provides a popular rest stop along
the river.

Pedestrian/bike paths along the river provide excellent recreation for
tourists and local residents.
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Fishing is very popular along the Truckee River.

Rock Park along the Truckee River.
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C. DEVELOPMENT AND ECONOMY

1. Government Finance.

Revenue for governmental needs within Washoe County is generated
from general property taxes, State sales taxes, and direct levies on the
gaming industry. Local government revenue comes from State sales tax and
local property taxes. State government revenues come from the gaming taxes.
In the State of Nevada, all general property taxes are collected by the
county tax collectors and remitted to each participating local government
according to imposed tax rate of the local government. The general property
tax rate is expressed as a rate per $100 of assessed valuation. The amount
of revenue collected from levies on gaming activities has increased steadily
during the last 10 years due to new construction, high inflation, and
increased tourism.

2. Personal Income.

Between 1970-1979, income levels as well as the overall economy in
the area, grew rapidly. This is indicated by the average annual growth rates
of 15.9 percent and 10.6 percent for total personal income and per capita
personal income, respectively. As of 1979, the per capita personal income of
approximately $12,300 in Washoe County was the highest level of income
recorded of any other metropolitan area in the United States. In 1982, the
per capita personal income was $13,740, showing a slowdown in the growth rate
of 10.6% for the period 1970-1979, to 3.8% for the period 1979-1982. The
level of income is no longer the highest in the nation, but still stands
23.8% above the U.S. National average of $11,100. The highest individual
earnings were paid to workers in the construction, mining, transportation,
communications, and public utility employment sectors.

3. Employment.

The distribution of employment in Washoe County by industry group
reveals the heavy dependence of the local economy on tourist-related gaming
activities. 39.2% of the working force was employed by service iodustries in
1982, of which a large percentage includes the gaming and hotel industry.
The next largest sector of employment is that of wholesale and retail trade,
employing 21.7%, followed by government occupations, making up 14.6% of the
work force.

4. Business and Industrial Activities.

Business and industrial activity in the metropolitan area is heavily
concentrated in tourism and gaming, with warehousing and associated light
manufacturing a distant second. These two industries are the area's major
"basic" or export industries, which generate earnings by providing goods add,
services to consumers residing outside the area. In addition, relatively
minor contributions to the economic base are made by mining and agriculture,
along with portions of transportation, utilities, trade, finance, and the
Federal Government. Growth in the base sectors has considerably expanded the
number of jobs in the area, leading to heavy influx of workers. The
resulting growth has stimulated expansion of nonbasic industries providing

* goods and services to the local population.
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Casinos and tourist related businesses line Virginia Street in Reno.
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Truckee River through downtown Reno showing dense development.
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Agricultural activities within the Truckee Meadows area.
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At present, the primary means by which the Reno-Sparks economy is
diversified is through the warehousing industry. The high elevation and dry
climate is ideal for warehousing, and the Reno area is centrally located for
distribution to major west coast cities. Other factors which have
traditionally fostered growth in warehousing are a stable labor supply, weak
unions, and cooperative State and local governments.

The Nevada tax structure provided the initial impetus for growth of
warehousing in the Meadows and maintains its strength. Nevada imposes no
personal or corporate income taxes. Under the Freeport Law, which is the
mainstay of growth in the warehousing section, goods in transit through the
State are exempted from inventory taxes. Since the law also exempts from
taxation goods being assembled or processed, a closely related light
manufacturing industry has developed.

Agriculture in the Truckee River basin is still an important activity,
although land under cultivation has been substantially reduced over the last
few decades. The majority of this agricultural activity is concentrated in
the Truckee Meadows south and east of Reno. Substantial farmlands also exist
in level areas of the Truckee River canyon upstream of Reno and in the
Spanish Springs Valley north of Sparks. The major agricultural activities in
the area are grazing cattle and growing alfalfa hay.

It is expected that with continued growth of urban areas, farming will
decline further. Most of the loss will occur east of Sparks and south of
Reno along Route 395, where rapid development is now occurring.

5. Land Use.

Much of the Reno-Sparks and Truckee Meadows study area is highly
developed. Land use within the area varies and includes residential (single
family, multiple, mobile home), commercial, industrial, public, and
agricultural.

Single-family residential units are the most numerous housing structures
found in the entire study area. There are also many multiple residential
units (apartment buildings, condominium complexes), and mobile homes in the
area.

Commercial land use includes retail trade, service-oriented
establishments, and motor freight transportation facilities. A majority of
the service oriented establishments, such as the hotels and motels associated
with the casinos, are located in downtown Reno. Due to its excellent
geographic proximity to the western states, many local and long distance
trucking firms have established offices/terminals in the Reno/Sparks area.

Eastern and southern Sparks have a high degree of industrial land use.
Manufacturers, wholesale trade establishments, and warehouses are located
there.

Overall, public lands and properties comprise almost one-third of the
study area. Public land use includes communication and utility services, as
well as transportation, recreation, and educational services.
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Cannon International Airport in Reno.

Interstate 80 is the main east-west thoroughfare across the basin.
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The largest land use category in the study area is agricultural.
Agriculture is primarily located in the southern and eastern parts of Truckee
Meadows where urban development pressures have not yet intensified. The main
crop found is hay, especially alfalfa hay. Much of the land is pasture used
for cattle grazing.

6. Transportation.

The City of Reno is served by a wide range of convenient
transportation modes. Reno is located at the crossroads of two major
highways: U.S. 395 and Interstate 80. A major east-west railroad line passes
through the center of the city. An international airport (Cannon) is located
less than 3 miles from the heart of downtown Reno. The automobile traffic
congestion in the city is partly an offshoot of an active tourist industry
and high population growth.
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CHAPTER III

PROBLEMS AND OPPORTUNITIES

In addition to providing adequate flood protection to the Reno-Sparks
Truckee Meadows area, any plan formulated must also address other water
resource related problems: improve water quality, provide additional
water-based recreation, and improve the natural environment for fish and
wildlife.

A. FLOOD PROBLEMS

The Reno-Sparks Truckee Meadows area has a long history of floods. Early
accounts indicate that flooding or periods of high water occurred during
December 1861, January and February 1862, December 1867, January 1886, and
May 1890. Floods in the Reno-Sparks Truckee Meadows area are caused by
melting snow, cloudbursts, and heavy general rains. Rain floods, which
normally occur during the period October through March (characterized by high
peak flows and short duration), have caused the major flood problems in the
area. Since 1900, significant damaging rain floods occurred in 1907, 1909,
1928, 1937, 1950, 1955, and 1963. Since about 1960, flood control works,
consisting of reservoirs and channel modifications, have reduced the
magnitude and frequency of flooding in the area. The 1950, 1955, and 1963
floods were similar in magnitude, and were the most damaging rain floods
because they occurred after residential and business areas of Reno began to
spread to the south and southwest.

The November 1950 flood was the greatest recorded up to that time
(streamflow records were begun in 1900), and resulted from a succession of
warm rainstorms that produced more than 5 inches of precipitation in one day
at some stations in the Truckee River basin. A maximum flow of 19,900 cfs
was recorded at Reno where floodwaters extended from West Second Street on
the north to Mill Street on the south. All bridges across the river were
closed; the Rock Street Bridge was destroyed; and damage to residential,
commercial, and other properties totaled about $2.5 million dollars.
Floodwater in the central business district was more than 4 feet deep. In
Truckee Meadows, about 3,800 acres of agricultural land was flooded.
Livestock drowned, crops were destroyed or damaged, land washed away, farm
and ranch homes and their furnishings were damaged, and irrigation facilities
washed out. Power and other utility lines were extensively damaged.

The largest flood on record to date on the Truckee River in the study
area occurred on 23 December 1955 when a peak flow of 20,800 cubic feet per
second was measured at Reno. Floodwaters 3 to 5 feet deep covered a strip
one to two blocks wide in downtown Reno on each side of the river from
Idlewild Park to the eastern city limits. Advance preparations and a
well-coordinated flood fighting program helped to reduce flood damage in the
downtown Reno area. Water entered some basements; some unprotected buildings
in the central commercial district were flooded; and streets, lawns, and
shrubbery were buried with sand and debris. In Truckee Meadows, more than
6,000 acres of agricultural land were inundated for 6 to 10 days by
floodwaters up to 6 feet deep. Extensive flooding occurred in the Steamboat
Creek area where destruction of irrigation headgates let floodwaters into the
canals and onto the adjoining lands. Cannon International Airport was
inundated with air traffic completely curtailed for several days, and the
University of Nevada Agricultural Experiment Station (UNAES) was damaged.
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Truckee River during the November 1950 flood looking southwest toward the

Huffaker Hills (center distance) and the Sierra Nevada.

/1,

Aerial view of floodwaters on the Truckee River, Reno, in the November 1950 flIood
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The Truckee River at flood stage in Reno, November 1950 (Gene Christensen
photo).

IIA

Floodwater at the intersection of First Street and Virginia Street during

the November 1950 flood (Gene Christensen photo).
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The flooded Riverside Hotel on South Virginia Street, Reno, December 1955
(Gene Christensen photo);

Ills I

S..

Center Street Bridge, Reno, December 1955 (Gene Christensen photo, courtesy
Nevada Historical Society).
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Throughout the flooded areas, streambanks were eroded, fences destroyed,
baled hay and haystacks ruined, and deep deposits of sand, silt, and debris. were left on the land.

The flood of February 1963 inundated essentially the same areas flooded
during the 1950 and 1955 floods; that is, a strip one to two blocks wide
along each side of the river from Idlewild Park on the west to Coney Island
Drive on the east. As in 1955, flood damage was reduced by advance
preparation and flood fighting in the downtown area. In 1963 the Cannon
International Airport and about 4,000 acres of agricultural lands in Truckee
Meadows were flooded.

Cloudburst floods have occurred on the small tributaries in the study
area, notably on Peavine Creek on 20 July 1956, when homes, streets, and
business establishments located in northwest Reno were damaged by debris and
high water. Cloudbursts have caused less extensive flooding on Steamboat
Creek and the other tributaries.

Flooding from rapid melting of the mountain snowpack can occur during the
period May through July. Snowmelt floods are characterized by moderate peak
flows and long durations, but rarely cause significant damage in the study
area. The most notable snowmelt flood occurred on 3 May 1952 when a peak
1-day mean flow was recorded at 7,950 cubic feet per second.

Completion of several projects has helped lessen the severity of Truckee
River floods. Two of the most recent projects are Martis Creek Lake on
Martis Creek (completed 1972 - Corps of Engineers) and Stampede Reservoir on
Little Truckee River (completed 1970 - U.S. Bureau of Reclamation). Although
potential flood damages have been reduced by the construction of these
projects, a serious flood problem remains in the expanding Reno-Sparks
Metropolitan area. Officials of Reno, Sparks, and Washoe County have on
numerous occasions expressed their desire for additional flood protection for
the area.

Historical flows and damages caused by the most recent significant floods
in the area, based on prices and conditions at the time of the flood, are
shown in Table 9. The table also presents the dramatic increase in flood
damages that would result from recurrence of these major historic events.

The significant increase in damages would result primarily because of
extensive development of damageable properties in the flood plain and the
conversion of agricultural lands to a highly developed industrial complex.
Also, the inflated value of damageable property since the occurrence of
historical flooding is reflected in increases in damage.

The 100-year and SPF flood plains, shown on Plate 3, consist of the
downtown section of Reno, a fringe area on the south and east of the city of
Sparks, and the Truckee Meadows. The Meadows begins near the eastern city
limits of Reno and extends to the narrow canyon at Vista.

The channel capacity of the Truckee River through Reno is about 14,000
cfs. Flows of this magnitude have an average frequency of occurrence of once
in about 60 years under current upstream conditions. The Truckee River below
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the US 395 bridge has a capacity of between 6,000 and 7,000 cfs. Under
present conditions, overflow of the river is estimated to occur once every 12
years, on the average.

The 100-year floodflow at Reno is 18,500 cfs and would cause flooding
averaging from 2 to 4 feet deep in the Meadows area and result in
$133,120,000 of estimated damage (October 1984 prices, 1982 conditions). The
SPF flow is 38,500 cfs at Reno and would cover about 9,500 acres in the
Meadows area to depths of from 6 to 7 feet, result in $1,036,300,000 of
estimated damage (October 1984 prices, 1982 conditions). The estimate of
damageable property in the Truckee Meadows standard project flood plain,
excluding the value of lands, roads, bridges, utilities, and railroads, is
$2.7 billion (October 1984 prices, 1982 conditions).

B. WATER QUALITY PROBLEMS

The Truckee River also has water quality problems. Three major sources
of man-made or man-induced pollution discharged into the Truckee River as it
flows from the Nevada State line to the Pyramid Indian Reservation include
(1) agricultural return flows from irrigation water diverted from the Truckee
River, (2) urban runoff during and following storm events, and (3) effluent
from the Reno-Sparks Waste Water Treatment Facility (WWTF) which enters via
Steamboat Creek.

Urban runoff during an intense storm appears to be the dominant
short-term source of loads for suspended and dissolved solids, fecal
coliform, and heavy metals (cadmium, chromium, copper, and lead). Urban
runoff is also the largest source of BOO load.

The loads from irrigation return flow during the irrigation season and
the WWTF are continuous and have remained at relatively constant magnitudes.
However, as a consequence of the changing character of the community, the
discharges of the WWTF and urban stormwaters will become the dominant
influence on the water quality of the Truckee River, and the influence of the
agricultural community will diminish. Steamboat Creek and North Truckee
Drain receive nearly all of the agricultural return flows from irrigation in
Truckee Meadows. In addition, the two outlets receive approximately 50
percent of the urban storm runoff from Reno and Sparks.

At the present time, the Washoe Council of Governments is designated by
the Governor of the State of Nevada as the agency responsible for water
quality management planning within all of Washoe County outside the Lake
Tahoe basin. The cities of Reno and Sparks and Washoe County are currently
engaged in wastewater operations and regulatory programs related to water
quality and follow the 1978 Washoe County Water Quality Management Plan.
Each of these governments has sufficient legal powers to be designated as
water quality management agencies, and each is given a role in implementing
the system which is an extension of its present responsibilities.

Financing water quality management and planning in the future will be a
problem for the designated agencies, especially in enforcing non-point
control measures. Therefore, the management system integrates water quality
management and planning activities with other general purpose governmental
activities to the extent possible, thereby eliminating the potential of
duplicating certain actions.
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lhe Washoe County 208 Water Quality Management Plan includes extensive
street sweeping and sedimentation basins on the North Truckee and Steamboat
Drains as the most cost effective strategies to achieve water quality
objectives. Improved street cleaning requires street parking and anti-litter
ordinances and more effective street sweeping practices. Improved
construction practices, a revised subdivision ordinance, and increased silt
and erosion control will prevent or reduce the accumulation of these
materials on the streets.

Recent State regulations will enforce these storm-water quality
strategies. Effective 16 October 1980, the Nevada Diffuse Source Water
Pollution Control Regulations require the implementation of the above
measures. The application of management practices defined in the Regional
208 Water Quality Management Plan should also help to resolve water quality
problems.

C. RECREATION PROBLEMS AND OPPORTUNITIES

The Truckee River is the most important water-oriented recreation
resource in the region and the only stream of its kind close to the
Reno-Sparks- market area. Local and State agencies have recognized the need
for recreation access to the river. Steamboat Marsh is an important natural
area and is the only wetland area of its kind in the region that is available
to the market area.

Certain problems and needs are associated with recreation use of the
area. Those problems and needs are described below.

In general, demand for recreation facilities increases as the population
increases. The current number of recreation facilities in the study area is
inadequate for existing and future demand. The State of Nevada's Statewide
Comprehensive Outdoor Recreation Plan (SCORP), "Recreation in Nevada," 1982,
identifies the recreation supply and demand for the planning region (Planning
Region 1) where the study area is located. Since most of Planning Region l's
population is in Washoe County and about 70 percent of Washoe County's
population is located in the Reno-Sparks area, it is reasonable to assume
that a significant portion of the identified demand applies to this area.
According to SCORP, Planning Region 1 is deficient in certain types of
recreation facilities, including fishing access, bicycle trails, and picnic
facilities (see Table 10).

Based on Corps studies and input from local agencies, additional public
recreation access to the Truckee River is needed for fishing, swimming,
rafting/tubing, picnicking, bicycling, walking, and jogging. There is also a
demand for parks and paths in the Truckee Meadows area.

A continuous recreation corridor along the Truckee River needs to be
completed. Portions of the river have already been developed for recreation
access: the City of Sparks river resources are well developed and Reno also
has some developed features. The opportunity exists to connect these
developed features. Planned recreation developments by the cities of Reno
and Sparks would assist in meeting the needs and demands for a river oriented
recreation corridor. Additional recreation developments would be required to

* fully satisfy this need for the area.
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There is also a need to develop recreation facilities near expanding
population centers in Truckee Meadows and connect to those facilities with
paths to the river developments.

There is a need to protect open some space from urban encroachment and
competing land uses.

Flood control alternatives have the potential to provide opportunities
for increased recreation access for fishing, swimming, rafting/tubing,
picnicking, bicycling, walking, and jogging. Increased recreation access and
facilities will alleviate demand for more recreation facilities in the area.
The alternatives also provide opportunities for protecting open space along
Truckee River and in Truckee Meadows.

D. FISH AND WILDLIFE PROBLEMS AND OPPORTUNITIES

The rapidly expanding industrial and residential development and farming
in Truckee Meadows have resulted in a loss of fish and wildlife habitat and
degradation to portions of the remaining habitat. Fish habitat along the
Truckee River below Vista still supports a somewhat marginal population of
cold water fish. The threatened Lahontan cutthroat trout and endangered
cui-ui require special management considerations for population recovery.
Basic habitat quality problems are water temperature and nutrient load.

Most of the Meadows area had been valuable wildlife habitat before
settlers moved into the area in the late 1800's. The marshlands, seasonally
flooded areas, and riparian vegetation along the Truckee River and Steamboat
Creek have been greatly reduced since then. In the west, wetland/riparian
habitats have been reduced to only about 10 percent of the original acreage.
Well over half of the bird species present in the study area are dependent
upon riparian and marsh vegetation as a major habitat component.

The cities of Reno and Sparks have already established a river park
system which protects much of the riparian vegetation. The endangered
species staff of the Fish and Wildlife Service (Great Basin Complex Office),
is studying cutthroat and cui-ui habitat requirements in order to establish
habitat rehabilitation programs. The "National Waterfowl Management Plan for
the United States" lists Nevada at priority rank 10 out of 32 for waterfowl
habitat preservation. Opportunities exist for protecting and improving
remaining fish and wildlife habitat.

A flood control project could include measures to significantly protect
and improve fish and wildlife habitat within project lands. Fish habitat
improvements could be attained with instream habitat management using
materials available during construction of the flood control features. Water
quality improvements for temperature and pollution could be accomplished on
project lands by planting riparian vegetation and managing marsh habitat.
The riparian vegetation habitat type could replace some of that lost due to
past development of the Truckee Meadows, and marsh vegetation management
would preserve and expand this remaining wildlife habitat.

E. WATER SUPPLY NEEDS

Sierra Pacific Power Company provides water service to a majority of the
present population of the Truckee Meadows area under a water service
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franchise. It is projected that future water needs associated with increased
urban development will exceed currently held water rights owned by Sierra
Pacific. Because of this, the company has been acquiring decreed water
rights at an average rate of 900 acre-feet a year. Also, the company has
initiated a water service waiting list for proposed new developments so that
those who apply for water will be served only when sufficient rights are
acquired.

Through the Orr Ditch Decree of 1944, the Truckee Meadows area was
allocated 149,000 acre-feet of lruckee River water yearly. Half of these
rights are presently allocated to urban uses, and half to agriculture. Of
the agricultural rights, 28,000 acre-feet/year are unused, possibly being
held for speculation. If Sierra Pacific can acquire this block of water, the
company's water rights would total 90,337 acre-feet/year, or 78,112
acre-feet/year in a drought year. This would meet Truckee Meadows water
demand for the next 5 to 10 years. It is projected that the City of Reno
will need over 70,000 acre-feet of water/year by the year 2000, with a
current supply of over 43,000 acre-feet (1985).

Ground water can be pumped during a drought year at a safe yield of
12,000 acre-feet/year, according to Sierra Pacific Power Company. However,
in recent years groundwater has been pumped at a higher rate than that
recommended by Sierra Pacific during drought years. The additional ground
water pumpage results in ground water pollution and insufficient aquifer
recharge. Increased ground water pumpage could also draw the water table
below the depth of many private wells in the Truckee Meadows and draw water
out of the Truckee River bed. Impacts of ground water pumpage should be
fully studied.
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CHAPTER IV

TECHNICAL STUDIES

Numerous technical studies were conducted during this investigation to
provide the basis for formulating a plan of improvement which would provide
increased flood protection, recreation, and fish and wildlife enhancement to
the Reno-Sparks Truckee Meadows area. The results of those studies are
provided below.

A. HYDROLOGIC STUDIES

1. Storms and Flood Analysis.

Hydrologic studies for the iruckee River basin included rainfall/runoff
modeling, flow/frequency analysis, and Standard Project Flood determination.

The analyses were made by developing a mathematical computer model to
simulate the rainfall/runoff response of the basin. The computer program
used was the HEC-1, Flood Hydrograph Package. The analyses included a
determination of base flows, loss rates, unit hydrographs, and flood routing
parameters. The influence of snowpack on runoff was determined by using
computational procedures developed by the Bureau of Reclamation and described
in Engineering Monograph US35 "Effects of Snow Compaction Runoff from Rain on
Snow," dated June 1966, and used in the Sacramento District Computer Program
"Rain-on-Snow".

The December 1955 and February 1963 storms and floods represent two of
the largest general rain floods in the basin for which flood hydrograph,
precipitation and snow data are available and were used to calibrate the
model. Basin precipitation for these storms was determined from isohyetal
maps prepared from available precipitation data.

For purposes of hydrologic analysis, the basin model was subdivided into
smaller units at various stream gage locations, lakes, and reservoirs, to
facilitate the analysis of the historic floods. Plate 4 displays subarea
delineations for the basin model. Many smaller subdivisions were made around
Reno to facilitate possible future studies of this urban area. Because of
the large surface area and volume of Lake Tahoe relative to its drainage
area, runoff into the lake during rain flood periods is completely regulated,
and any releases are made after the peak flood period. Accordingly, the area
above Lake Tahoe basin was not included in the analysis.

2. Land Use.

Hydrologic studies were developed for both present (1980) land use
conditions and estimated future (1990) land use conditions. Effects of
future land use changes on runoff were accounted for by lowering loss rates
in proportion to the imperviousness of the subareas. Runoff calculations
indicate that land use changes have a negligible effect on peak flows at the
points of interest because the increase in urbanized area, when compared to
the total drainage area above the points of interest, is very small.
Accordingly, peak flow frequency curves used in this study are based on 1990
land uses and are considered to represent both existing and future land use
conditions.
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3. Flow-Frequency Analysis.

Rain flood flow-frequency curves were developed for locations listed in
Table 11. Frequency curves developed for the Truckee River represent
unregulated and regulated conditions of water resource development.
Unregulated conditions represent a runoff regime without Boca, Stampede,
Prosser, and Martis Creek Reservoirs but include the effects of Lake Tahoe,
Independence Lake, and Donner Lake. Regulated conditions represent the
effects of Boca, Stampede, Prosser, and Martis Creek Reservoirs.

All design flows used in plan formulation were based on the regulated
condition frequency curves. The Reno and Vista gage regulated condition
frequency curves are shown on Figures 2 and 3, respectively.

Flow-frequency curves for Steamboat Creek, Galena Creek, and Hunter Creek
at the stream gage locations were prepared from an analysis of the streamflow
record. These frequency curves were used as the basis for developing
flow-frequency relationship for ungaged streams in the area. The ungaged
streams include Evans, Dry, Thomas, and White's Creeks and Boynton Slough.
This area is subject to both winter general rain floods and summer cloudburst
floods. General rain events produce the highest peak on Steamboat Creek, and
cloudburst events produce the highest peak on Boynton Slough. Frequency
curves for Boynton Slough and Steamboat Creek used in plan formulation are
shown on Figures 4 and 5, respectively.

4. Standard Project Floods.

Standard Project Floods (SPF) were computed for the Truckee River and the
tributaries within Truckee Meadows. Both general rain and cloudburst events
were analyzed. The general rain event produces the highest peak flows on the
Truckee River, whereas the cloudburst event produces the highest peak flows
on the tributaries within Truckee Meadows.

A snowpack was assumed to exist over the Truckee River basin prior to the
occurrence of the standard project general rainstorm because normally a
snowpack is present on the basin in the wintertime. There would be no
snowpack prior to a cloudburst storm because cloudburst storms occur during
the summertime.

5. Probable Maximum Floods.

General rain and cloudburst probable maximum floods (PMF) were developed
for Steamboat Creek at the Huffaker Hills damsite. Both types of floods were
considered since it is not known which type would be critical for spillway
design. A snowpack was assumed to exist over the basin above the Huffaker
Hills damsite prior to the occurrence of the general rain PMF (most likely to
occur in December-January) because there is normally a snowpack on the basin
in the wintertime.

B. HYDRAULIC STUDIES

1. Analysis

Hydraulic studies of the Truckee River were conducted to determine the
existing flow regime of the river and to evaluate the effectiveness of
various flood control alternatives. Due to the unsteady nature of the river
flows during the 100-year and SPF flood events, a simplified technique was
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Table 11

FLOW-FREQUENCY CURVES
DEVELOPED FOR THE TRUCKEE RIVER BASIN

INDEX DESCRIPTION DRAINAGE
POINT AREA CURVES

NO (Sq. Mi.)

3460 Truckee River at Farad (USGS #3460) 426 Z/ Peak and Volume

600 Truckee River at Reno (USGS #3480) 561 1' Peak and Volume

700 Truckee River near Vista (USGS #3500) 819 2- Peak and Volume

720 Truckee River below Derby Dam (USGS #3516) 1,060 2/ Peak and Volume

740 Truckee River near Nixon (USGS #3517) 1,205 2- Peak and Volume

30 Steamboat Creek at Steamboat (USGS #3493) 39.3 2- Peak and Volume

60 Steamboat Creek at Huffaker Hills Damsite 110.4 -/ Peak

84 Steamboat Creek at Mouth 162.3 3/ Peak

20 Galena Creek near Steamboat (USGS #3489) 8.5 Peak

505 Hunter Creek near Reno (USGS #3476) 11.5 Peak

44 Whites Creek at Steamboat Ditch 14.6 Peak

66 Evans Creek at Steamboat Ditch 8.4 Peak

622 Dry Creek at.Steamboat Ditch 3.6 Peak

64 Dry Creek at Highway 395 14.8 Peak

48 Thomas Creek at Steamboat Ditch 11.4 Peak

70 Boynton Slough 42.0 Peak

620 North Truckee Drain at Foothill Line 58.9 4- Peak

1/ Contributing area below Lake Tahoe.
2/ Contributing area below Lake Tahoe and Washoe Lake.
3/ Contributing area below Washoe Lake.
4/ Contributing area.
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